Introduction
The production of a large number of super heavy nuclei undergoing α-decay have generated much interest in the calculation of their decay properties [1] [2] [3] [4] . In most studies, the half lives(τ 1/2 ) are calculated using a suitable potential between α and the daughter nucleus and then computing the decay probabilities employing the experimental Q values with WKB type approximations. In Refs. [2, 3] we have compared the S-matrix (SM) method with the WKB method for a set of α-decaying nuclei and discussed the limitations of the latter. However, the potential used there has Woods Saxon form factor obtained by approximating the double folded potentials generated by relativistic mean field (RMF) based density distributions. Since then, larger set of experimental data for a number of α-decaying nuclei have been studied based on empirical formulae [5, 6] . It is therefore, worthwhile to carry out a more extended and exhaustive study of these systems in the SM based unified approach and using the exact numerically available RMF based potentials for α-daughter nucleus systems and their comparison with the corresponding experimental and empirical formulae results. It is known that even a slight change in potential can substantially change the half life and hence the desirability of using exact numerical RMF generated potential rather than their approximation using WoodsSaxon form. This may provide a tacit support and perhaps a theoretical justification for the empirical formulae. In addition, it imposes a stringent test for the RMF based α-nucleus potentials.
Theory and Calculations
We briefly summarize the method of unified calculation of Q values and widths based on the SM approach. In this approach α-decay is assumed to be the decay of a positive energy resonance or quasi-bound state of the α-daughter nucleus system governed by the Schrödinger equation with an appropriate Coulomb-nuclear potential.
The corresponding modified partial wave radial Schrödinger equation having reduced mass μ and energy E = ħ 2 k 2 /2μ and governed by the sum of Coulomb potential
and V c (r) assumed is due to a uniformly charged sphere of radius R c = r c A T 1/3 and
is the Rutherford parameter. The procedure used in the present study is elaborated in [2, 3] which is the S-matrix method of searching resonant states by determining the poles of S-matrix in lower complex k-plane having small negative imaginary part.
In Table 1 we summarize our numerical results and compare our results using SM method with the empirical formulae used in calculating half-lives [5, 6] which we denote as F1 and F2. In all calculations the exact nuclear potentials were used. The results (both Q values and half lives) obtained using fixed r c = 1.24f (indicated by * in the [5, 6] are defined with respect to Q(exp). These empirical results are also listed in Table 1 for comparison. The present calculations show that RMF based α-daughter nucleus potentials are quite useful in a more accurate study of decay parameters for a wide range of systems using SM method. Table 1 . Numerical results of α-decay data analysis. Q(exp) and τ 1/2 (exp) refer to the experimental Q value and the corresponding half width [4, 5] 
